Activated Src kinases interact with the N-methyl-D-aspartate receptor after neonatal brain ischemia.
Neonatal stroke is associated with the N-methyl-D-aspartate receptor (NMDAR)-mediated excitotoxic brain injury. Src family kinases (SFKs) are considered to be the molecular hub for NMDAR regulation. We determined the relationship between SFKs activation and NMDAR tyrosine phosphorylation after neonatal hypoxia-ischemia (HI) and investigated the neuroprotective potential of a selective SFKs inhibitor, PP2 (4-amino-5-(4-chlorophenyl)-7-(t-butyl) pyrazolo [3, 4-d] pyramidine), against neonatal brain ischemic injury. The Rice-Vannucci model was adapted for neonatal HI injury in postnatal day 7 CD1 mice. SFKs activity in the postsynaptic densities was measured by Western blot. NMDAR tyrosine phosphorylation and their association with SFKs were determined by coimmunoprecipitation. Brains from animals treated with PP2 or its inactive analog, PP3, were examined histologically with cresyl violet and iron stain to assess the degree of damage. Neonatal HI resulted in a rapid and transient increase in tyrosine phosphorylation of NMDAR subunits NR2A and NR2B. This upregulation correlated with the enhanced association of Fyn and Src with NR2A and NR2B. SFKs were activated in the postsynaptic densities after HI. Inhibition of SFKs with PP2 attenuated brain injury after neonatal HI, whereas PP3 did not protect the brain from the HI insult. SFKs may play an important role in NMDAR-mediated excitotoxicity and downstream events leading to neuronal death after neonatal HI. Inhibition of SFKs may provide protection against neonatal stroke. Rather than blockade of NMDAR after HI in the developing brain, it may be safer and more beneficial to manipulate components of the NMDAR signaling complex at the postsynaptic density.